Attachmen: C to Part I
¢) measurement error; and
d) deterioration in service between maintenance periods.

The words ‘‘receiving equipment’’ as used in this section,
include the receiver itself, the antennaf(s) and the necessary
inter-connexions in the aircraft.

2.2.1 General

2.2.1.1 In order to ensure consistent and reliable oper-
ation, the output characteristics of the receiver in respect of
course line (centring) and course width (deflection) should be
maintained to a degree of accuracy appropriate to the
operational objective. Attention is directed towards the need
to take into account the variable conditions that may affect
such accuracy.

2.2.1.2 Furthermore, in order to ensure that a constant
course width is realized by all users of the ILS system, it is
necessary to standardize the over-all gain of the localizer
receiver. Similar considerations apply in the case of the glide
path receiver.

. 2.2.2 Localizer receiver audio gain adjustment

2.2.2.1 The audio gain of the receiver shouid be such that,
with a radio frequency input of 1 000 microvoits modulated
20 per cent bya90HztoneandZOperoent by a 150 Hz tone,
a zero indication is achieved and that, upon a simuitaneous
increase in one component of 4.85 per cent (i.e. to 24.65 per
cent) and a decrease in the other component of 4.65 per cent
(i.e. to 15.35 per cent), there is a proportional deflection of
3/5 of the full course width indication but not less than
9.5 mm along its scale. This gain adjustment is to be made
with the normal power supply voltage encountered under
a.lrborne operating coaditions.. . .., . . : -
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Note.— These requirements should aiso be met at larger
field strengths up to the maximum field strength likely to be
encouncered in operational service.

2.2.4 Localizer course displacement sensitivity
{deflection) tolerance

2.2.4.1 When the receiver audio gain has been adjusted in
accordance with 2.2.2 above, and with an increase in one
modulation tone of the audio frequency input signal of
4.65 per cent with respect to the nominal value (i.e. 24.65 per
cent) and a simultaneous decrease of the other component by
4.65 per cent with respect to the nominal value (i.e. 15.35 per
cent), the indicated deflection signal should not vary
more than plus or minus 0.019 DDM from the nominal vaiue
at a signal strength of 90 microvolts per metre (minus
107 dBW/m?) up to the maximum field strength likely to be

. encountered in operational service.

Note.— See 2.2.5 below in respect to signal levels.

2.2.5 Localizer receiving system rmmmum
ngnal level mtfwty

2.2.5.1 The sensitivity ofthelocahzer receiving equipment
should be such that in a high percentage of cases, the receiver
shouldmdlateamuhlesxndandasuwmﬂallyundy
indication in the presence of the minimum field strength
specified in Part I, 3.1.3.3.2 (40 microvolts per metre or
minus 114 dBW/m?3).

Note 1.— The maximum signal level likely to be encoun-
tered under 2.2.3 and 2.2.4 above is 500 microvolits. Slgnal
levels on the order of 5 000 microvoits may be encountered in
the near vicinity of the transmitter (e.g. when flying over the
localizer during a missed approach, or when the Iocallzer is
used for rollout or take-off ;mdance) '
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encountered in operational service, the displacement sensi-
tivity should not depart from the nominal DDM/deflection
ratio defined jg 2.2.2 above by more than plus or minus 20 per
cent. Also for an input signal of plus or minus 0.165 DDM or
greater, the output must be greater than full course
displacement.

Note.— See 2.2.5 above in respect 10 signal levels.

2.2.7 *Localizer receiver bandwidth

2.2.7.1 The receiver bandwidth should be such as to
provide for the reception of channels having the character-
istics defined in Part [, 3.1.3.2.1 after taking suitable account
of appropriate receiver tolerances.

2.2.8 Setting of localizer receiver capture level
Jor automatic flight control

3

2.2.8.1 With reference to Notes | and 2 of Part I,
e’ 3.1.3.7.4, it is desirable to set the localizer capture level of
automatic flight control systems not above 0.175 DDM. This
would allow high speed aircraft to execute large angle
intercepts at operttion;lly desirable distances without
. experiencing nuisance s\vltchm; effects, provided the criteria
for the ground instailation in the above-mennoned pmgnph

are met.
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2.2.10 Immunity performance of ILS receiving systems
to interference from VHF FM broadcast signals

2.2.10.1 With reference to the Note of 3.1.4 of Part I, the
immunity performance defined there must be measured
against an agreed measure of derogation of the receiving
system’s normal performance, and in the presence of, and
under standard conditions for the input wanted signal. This is
necessary to ensure that the checking of receiving station
equipment on bench test can be performed to a repeatable set
of conditions and resuits and to facilitate their subsequent
approval. Tests have shown that FM interference signals may
affect both course guidance and flag current, and their effects
vary depending on the DDM of the wanted signal which is
applied. An adequate measure of immunity performance may
be obtained by the use of a wanted signal level of minus
86 dBm with the DDM adjusted to give standard deflections
between 5 and 180 microamps. With these conditions the
change in course deflection current due to the interfering
signal should not exceed 10 per cent of the standard deflection
when the levels quoted in 3.1.4.1 and 3.1.4.2 of Part [ are
applied. The broadcast signals should be selected from
frequencies in the range between 87.5 and 107.9 MHz and
should be modulated with the representative broadcast type

signal.

Note !.— The signal level of minus 86 dBm assumes a
combined antenna and feeder gain of 0 dB.

Note 2.— The change of 10 per cent quoted above is for the
purpose of standardization when checking that receiving
Station equipment on bench measurements meet the required
immunity. In the planning of frequencies, and in the assess-
ment of protection ﬁom FM broadcast interference, a value
not exceeding this, but in many:cases lower, depending on the
operational circumstances in individual cases, should be
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2.2.11 Glide path receiver audio gain adjustmcnt

2.2.11.1 The audio gain of the receiver should be such
that, with a radio frequency input of 600 microvolts
~ modulated 40 per cent by a 90 Hz tone and 40 per cent by a
' 150 Hz tone, a zero indication is achieved and that, upon a
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an RF field strength of 400 microvoits per metre (minus
95 dBW/m3?), shouid not exceed the following limits with a

( 68 per cept probability:

Category I: 5.33 per cent of the full course width indication
(0.0093 DDM)

Category [1: 3.33 per cent of the full course width indication
(0.0058 DDM)

Category III: 3.33 per
indication (0.0058 DDM)

cent of the full course width

Note.— These operational requirements should aiso be met
at larger field sirengths up to the maximum field strength
likely to be encountered in operational services.

2.2.13  Glide path course displacement
sensitivity (deflection) tolerance

2.2.13.1 When the receiver audio gain has been adjusted
{ in accordance with 2.2.10 above and with an increase in one
\/‘ modulation tone of the radio frequency input signal of
' 5.25 per cent (i.e. to 45.25 per cent) and a simuitaneous
decrease of the other component of 5.25 per cent (i.e. to
- 34.75 per cent), the dis, t signal should not vary more
than plus or minus 0.016 DDM from the nominal value at a
- : signal strength of 400 microvoits per metre (minus
95 dBW/m?) up to the maximum field strength likely to be
encountered in operational service.

Note.— See 2.2.14 below in respect to signal levels.

2.2.14 Glide path receiving system
minimum signal level sensitivity ., ... ;...

2.2.14.1 The sensitivity of the glide path receiving system
should be such that in a high percentage of cases, the receiver
should indicate a usable signal and a substantially steady
indication in the presence, of the minimum field strength
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20 degrees roll about the localizer course line and also plus or
minus 10 degrees pitch in the vertical plane about the
horizontal plane.

2.2.15 Glide path displacement linearity

2.2.15.1 The receiver output glide path displacement
signal should be a substantially linear function of the DDM of
the receiver input signal. For any input over the range plus or
minus 0.175 DDM, and for any RF signal strength likely to be
encountered in operational service, the displacement sensi-
tivity should not depart from the nominal DDM/deflection
ratio defined in 2.2.11 above by more than plus or minus
20 per cent. For an input signal of 0.1835 DDM or greater, the
output must be greater than full course displacement.

Note.— See 2.2.14 above with respect to signal levels.

2.2.16 Glide path receiver bandwidth

2.2.16.1 The receiver bandwidth should be such as to
provide for the reception of chanpels having the character-
istics defined in Part I, 3.1.5.2.1 after taking suitable account
of appropriate receiver tolerances. .

2.2.17  Glide path receiver susceptxbtmy

. to glide path signal . - L

2.2.17.1 The receiver design should provide correct
operation in the following environment:

a) the desired signal exceeds an undesired eo-channel
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reception of horizontally polarized signals from the same
direction.

2.2.19 Localizer and glide path receiver spurious response

2.2.19.1 The response (indicator deflection) of the
localizer receiver to a 150 Hz 30 per cent modulated RF signal
at 110 MHz should be greater than the response to a similarly
modulated but 60 dB greater amplitude RF signal varied over
90 kHz to 107.8 MHz and 112.2 MHz to 1 500 MHz. The
response of the glide path receiver to a 150 Hz 30 per cent
modulated RF signal at 332.0 MHz should be greater than the
response to a similarly modulated but 60 dB greater amplitude
RF signal varied over 90 kHz to 329.0 MHz and 335.3 MHz
to 1 500 MHz.

2.3 Malfunctioning alarm in ILS
airborne equipment

2.3.1 Ideally, a receiver alarm system such as a visual
mechanical flag should warn a pilot of any unacceptable
malfunctioning conditions which might arise within either the

~ ground or airborne equipments. The extent to which such an
ideal may be satisfied is specified below.

- 2.3.2 The alarm system. is actuated by the sum of two
modulation depths and, therefore, the removal of the ILS
© course modulation components from the radiated carrier

t should result in the actuation of the alarm.

2.3.3 The alarm system should indicate to the pilot and to
any other airbomesystemwhichmlybeuﬁlinn;thelocalim
and glide path dau, the exmence of any ot‘ the t‘ouowmz
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2.4 Guidance for the siting, elevation, adjustment
and coverage of glide path equipment

2.4.1 The ILS reference datum and the ILS glide path (
angle setting are the primary factors influencing the longi-
tudinal location of the [LS glide path equipment with respect
to the threshoid.

2.4.2 The lateral placement of the glide path antenna
system with respect to the runway centre line should not be less
than 120 m (400 ft). In deciding the lateral placement of the
glide path antenna, account should be taken of the appro-
priate provisions of Annex 14 with regard to obstacle
clearance surfaces and objects on strips for runways.

2.4.3 In selecting the ILS glide path antenna location and
glide path angle, the aim should be to place the ILS reference
datum as close as possible to the appropriate nominal value.
The actual selection of the ILS glide path antenna location and
glide path angle are governed by a number of factors,
mcludmg

a) acceptable rates ot‘ descent and/or approach speeds for
the type of operations envisaged at the pamenh.r
aerodrome;

b) the position of obstacles in the ﬁnal approach area, thé
- aerodrome sector and the missed approach area, and the
ot mulnng obstncle clmnce limits;

LR
a oy

c) techmcul siting problems

2.4.4 The selection of the antenna location and the angle,
and the raulnnzILSreferencedamhexght will aiso be (
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